Objective: To evaluate the knowledge, attitudes, and beliefs of women during pregnancy and the postpartum period related to placentophagy.
P lacentophagy is the consumption of the placenta after childbirth. Human placentophagy originated in North America, and the earliest reports are dated in the 1970s, even though there are myths in which the practice is attributed to ancient Chinese medicine (Young & Benyshek, 2010) . Initially associated with home birth and the natural childbirth movement, placentophagy has also recently become increasingly prevalent among women who give birth in hospitals (Hayes, 2016; Selander, Cantor, Young, & Benyshek, 2013) . The placenta can be prepared raw, but more commonly, it is encapsulated (raw or cooked) for consumption (Hayes, 2016) .
Little scientific evidence exists related to the potential benefits or harms of placentophagy (Farr, Chervenak, McCullough, Baergen, & Grunebaum, 2017) . Modest amounts of beneficial micronutrients (copper, iron, selenium, and zinc) and extremely low levels of toxic elements (arsenic, cadmium, lead, mercury, and uranium) were found in encapsulated placental tissue (Young, Gryder, David, et al., 2016) . Hormones found in encapsulated placental tissue included relatively low concentrations of estradiol, progesterone, and allopregnanolone (Young, Gryder, Zava, Kimball, & Benyshek, 2016) . In a follow-up pilot study, Young et al. (2017a) showed a dose-response relationship between maternal hormone concentrations, including estrogen and progesterone, and hormone levels in placenta capsules. However, these researchers found no significant difference in maternal hormone concentrations when they compared women who consumed placenta encapsulation pills with those who consumed placebo pills. They found no significant improvements in maternal mood, bonding, or fatigue after consumption of the placenta (Young et al., 2017b) . Results of a randomized controlled trial showed no difference in iron stores between women who took encapsulated placenta versus those who took a placebo after birth (Gryder et al., 2017) .
We conducted a literature search for placentophagy in PubMed and MEDLINE (search terms: placentophagy OR placentophagia OR placenta consumption) and did not find any studies about the preparation process required to remove potential pathogens from placentas. After a recent case report of late-onset group B streptococcus (GBS) infection in a newborn in which the same GBS strain was found in the mother's placenta capsules, the Centers for Disease Control and Prevention issued a warning that harmful bacteria are not necessarily eradicated in the placenta encapsulation process (Buser, Mato, Zhang, Metcalf, & Beall, 2017) .
With no data to show benefits, why women engage in placentophagy remains unclear (Farr et al., 2017) . To date, only three studies have been conducted to assess women's attitudes surrounding placentophagy. In a study of 189 women who consumed their placentas, perceived benefits included improved mood, improved lactation, less bleeding, increased iron stores, and increased energy levels (Selander et al., 2013) . In a survey of mostly collegeeducated, White women of high socioeconomic status who lived in Chicago, IL, Schuette et al. (2017) found that women with reported histories of postpartum mood disorders were more willing to try placentophagy than prescription medication. In the third study, 215 people were surveyed, and only seven had consumed their placentas, which provided no additional information (Cremers & Low, 2014) . Furthermore, although these studies offer initial insights into women's motivations for placentophagy, their limited sample sizes and scopes preclude generalizable conclusions necessary to direct future research and education. Given the limited research in this area and the increasing popularity of placentophagy, the purpose of our study was to gain more robust insight into knowledge and attitudes about placentophagy among women during pregnancy and within the first 5 years after childbirth.
Methods
This study involved an online cross-sectional survey and online discussion groups. The use of discussion groups allowed for an in-depth understanding of participants' views toward placentophagy and enabled us to better elucidate the perceived benefits, risks, and barriers most important them. The study was approved by the Research Ethics Board at Mount Sinai Hospital, Toronto, Canada (17-0800-E).
Participants and Setting
Survey and online discussion group participants were recruited simultaneously via parenting message boards and social media platforms, including Facebook, Twitter, and Googleþ, and online news articles because researchers suggested many women practicing placentophagy choose to give birth outside a hospital setting (Selander et al., 2013) . Facebook and other social media were ideal platforms to recruit women who may have been otherwise difficult to reach (Hayes, 2016; Pedersen & Kurz, 2016) . The posted message contained an online survey link and details of the survey and online discussion groups. Recruitment was targeted to women who were pregnant or had given birth in the past 12 months and could communicate in written English. Participation was restricted to women in the United States and Canada. Because of recruitment issues in the discussion groups only, the protocol was amended with research ethics board approval to also involve self-identified placenta encapsulation experts and women who gave birth in the past 5 years. Self-identified encapsulation experts were included to provide richer insight into this topic. A planned sample size of 500 to 1,000 participants was based on previous research, which suggested that 500 responses were good and 1,000 or more responses were excellent to describe a larger population of interest in exploratory research (Comrey & Lee, 1992) .
Procedures
Survey. The first part of the study was an Internetbased survey of 21 questions (multiple choice and short answer) designed to assess participants' attitudes about placentophagy (Supplemental Figure S1 ). The survey was created solely for this study and was hosted by Simple Survey (OutSideSoft Solutions Inc., Quebec, Canada), a Canadian Web-based distributor. Respondents indicated informed consent in the first question. The survey consisted of the following types of Stanley, C., Baillargeon, A., and Selk, A. questions: one related to inclusion/exclusion criteria; nine related to demographic information; three related to pregnancy and placenta consumption; six related to motivations for placentophagy, risks, and benefits; and two related to sources of information about placentophagy. The final page of the survey contained contact information for the research team for those interested in participation in the online discussions. The survey remained active from June 28 to July 31, 2017.
Online discussions. The second part of the study consisted of online discussions using Google Groups. There were three online discussion groups with a total of 13 participants (three to five participants per group). The data from 12 participants were analyzed because one was lost to follow-up. The online discussions continued from July to October 2017. Women who e-mailed the research team to express interest in the online discussions were sent further information. We obtained written, informed consent (signed consent forms) via e-mail before the discussions were started, and a nonidentifying e-mail address was provided to each respondent to ensure anonymity and confidentiality of the respondents. For example, participant 1 was given the e-mail address "participant1@gmail.com," participant 2 was given the e-mail address "participant2@ gmail.com," and so on. Participants used these deidentified addresses to log in and participate in the discussion. We adapted the model for the online discussions from Lijadi and van Schalkwyk (2015) but used Google Groups instead of Facebook because of concerns regarding participant privacy with Facebook. We ran the groups concurrently and asynchronously for approximately 2 to 4 weeks. We posted one question at a time and waited until most participants had responded before we posted a new question. This process continued until all the questions were answered. We designed questions to elicit information about the perceived risks and benefits of placentophagy. Each online discussion group concluded once the facilitator received responses for all questions. A copy of the online discussion questions can be found in Supplemental Figure S2 .
Data Analysis
We collected descriptive data via Simple Survey and exported them to SPSS version 23 for analysis. We performed chi-square analyses to individually compare demographic variables among Note. Calculations were restricted to participants who responded to the respective question and to the question regarding whether they had or had not eaten their placentas. *p < .05. p values were calculated via chi-square tests. Chi-square analyses excluded participants who answered "not applicable" when asked whether they consumed their placentas. The Fisher exact t test was used when expected counts were less than 5.
Understanding Placentophagy participants who did and who did not engage in placentophagy. We examined the association between various demographic characteristics and placentophagy using a binary logistic regression model and analyzed open-ended survey questions with thematic analysis.
On conclusion, we transcribed the data from the online discussion groups to Microsoft Word and deleted participant identifiers. All data remained anonymous. Two researchers independently reviewed the transcripts and identified common themes using constant comparative analysis to find emerging themes. Online discussion groups continued until we achieved saturation of themes. Specifically, we analyzed data from the first two groups before we conducted a third group with placenta encapsulation specialists, which revealed no new themes.
Results
Overall, 1,214 of 5,623 (21.6%) people who accessed this survey by clicking on the survey link consented to participation. The baseline characteristics of the participants with regard to their history of placenta consumption are presented in Table 1 
Survey Results
Overall, 271 of 1,088 (24.9%) participants consumed their placentas after childbirth. Significant associations were found between placentophagy and country of residence, education, pregnancy/birth Stanley, C., Baillargeon, A., and Selk, A.
complications, and number of births (see Table 2 ). Note. Data analysis was confined to participants who answered this question. Other reasons for consumption: partner was interested (n ¼ 1), recommended by obstetrician-gynecologist (n ¼ 1), increase breast milk (n ¼ 4), prevent postpartum depression (n ¼ 13), gain personal experience (n ¼ 1), practicing as a doula/midwife/other health professional (n ¼ 4), traditional Chinese medicine (n ¼ 1), nutrition (n ¼ 1), all of the above (n ¼ 1), general health benefits (n ¼ 1), natural supplement (n ¼ 1), and emotional and physical healing (n ¼ 1). Other reasons for nonconsumption: no medical indication/unnecessary (n ¼ 15), unpleasant (n ¼ 14), no evidence of benefits (n ¼ 80), risks to child (n ¼ 1), costly (n ¼ 31), contraindicated for medical reason/research (e.g., chemotherapy, Rh factors, placenta rupture, placenta sent to pathology, and infection; n ¼ 17), did not consider at the time (n ¼ 15), wanted to but did not (n ¼ 9), vegetarian (n ¼ 1), availability (limited or unsure of how to go about doing it; n ¼ 9), too many pills (n ¼ 1), hospital barriers (hazardous waste, improperly handled, and taken away; n ¼ 11), donated/saved placenta for cord blood/stem cells (n ¼ 3), work of preparation (n ¼ 4), no evidence-based guidelines (n ¼ 3), insufficient time to research (n ¼ 2), miscellaneous (n ¼ 2), planted placenta instead (n ¼ 3), did not feel informed enough to make decision (n ¼ 2), partner against it (n ¼ 2), and was not a priority (n ¼ 1).
Understanding Placentophagy they did not consider placentophagy. Others were more skeptical and cited no evidence of benefit and placebo effect. Specifically, 68 respondents expressed a lack of evidence/research to support their decisions about this practice: "I would need long-term studies to show any proof of benefits before even thinking about it."
Among the 23 respondents who would not consume their placentas again, nine noted a lack of benefit, four noted negative effects (too stimulating, headache, dizziness, and emotional/worse mood), and two indicated that they suffered from postpartum depression regardless. "The idea of eating my placenta was unappetizing to me" (324/1,079, 30.0%) was the most common reason participants gave for not consuming their placentas (see Table 3 ). Among other reasons for nonconsumption, 80 respondents described no evidence of benefits, 31 described cost as a barrier, and nine described limited availability. Seventeen respondents reported medical reasons that precluded placenta consumption (e.g., chemotherapy, emergency cesarean, and Rh factors). Eleven respondents noted hospital barriers to consumption, and one referred to hospital policy regarding "hazardous waste." When asked to list risks of placentophagy, answers included danger related to improper processing and handling, lack of regulation, preparation experience, risk of infection (especially raw form), vomiting/nausea, risk of pathogen transmission to newborn/infant, and negative effects on mood (anxiety and depression). In total, 415 respondents highlighted concerns about improper processing and handling and infection/contamination. Some respondents specifically referred to the recent report from the Centers for Disease Control and Prevention (Buser et al., 2017) of an infant who presented with late-onset GBS and a possible connection to placenta encapsulation pills. Other respondents described negative experiences related to placentophagy, including nightmares, anxiety, hyperactivity, headaches, and trouble sleeping. When asked about where they usually looked for pregnancy and maternal health information, respondents most commonly indicated "scientific literature" (753/1,026, 73.4%; see Table 5 ).
Online Discussion Results
The online discussions further supported the purported benefits and risks of placentophagy (see Table 6 ). The six most notable themes included Postpartum Depression, Restoration of Hormones, Lactation, Preparation and Handling, Interaction With the Health Care System, and Friends as Resources of Information.
Postpartum Depression. A desire to prevent postpartum depression was a common theme, especially among participants with histories of mood disorders: "I was very concerned about being at risk for postpartum depression and anxiety. . . . I was anxious to do whatever I could to mitigate Note. Data analysis was confined to participants who answered these questions. Other benefits: awaiting scientific evidence (n ¼ 10), placebo (n ¼ 6), unsure (n ¼ 33), natural hormones, sleep (n ¼ 1), spiritual benefits (n ¼ 1), need to do more research (n ¼ 2), and miscellaneous (n ¼ 3). Other risks: contamination (n ¼ 1), never heard of these/none of the above (n ¼ 4), none (n ¼ 116), preparation/handling (including contamination; n ¼ 7), infection (including group B streptococcus; n ¼ 23), gastrointestinal illness (n ¼ 1), unsure (n ¼ 39), awaiting scientific research (n ¼ 1), exogenous hormones/hormonal surge (n ¼ 4), did not experience negative effects (n ¼ 1), "gross" (n ¼ 3), cultural disapprobation (n ¼ 1), depression/mood (n ¼ 6), too much milk/prostatitis (n ¼ 1), dizziness/light-headedness (n ¼ 1), raw may have these effects (n ¼ 2), too stimulating (n ¼ 1), depends on the mother's pregnancy (n ¼ 2), and burping (n ¼ 2).
The most commonly perceived benefits of placentophagy were prevention of postpartum depression, fatigue, and anemia. Stanley, C., Baillargeon, A., and Selk, A. hormonal imbalance during the postpartum period and prevent [postpartum depression] in the first place." Another participant commented, "My primary reason for consuming it was to avoid postpartum depression, and even without scientifically proven benefits, I would be willing to try a great number of non-traditional things to avoid that dark place." This quotation highlights that among the long list of perceived benefits of placentophagy, the desire to prevent postpartum depression may be the most powerful.
Restoration of Hormones. Another common theme was the belief that placentophagy could restore hormonal balance. One participant described this as "titrating off the hormones instead of suddenly stopping." Another noted, "During my first pregnancy I was very concerned about postpartum depression as I have a history of depressive episodes, so I was open to trying it as a possible way to naturally offset the sharp postpartum hormonal shifts." This quotation highlights the belief that placentophagy can offset postpartum depression through the restoration of hormone levels during the postpartum period.
Lactation. Although lactation was a commonly cited perceived benefit of placentophagy as per the literature and our survey, in the online discussions, this appeared to be less motivating than the desire to prevent postpartum depression. Furthermore, some participants did not experience these benefits personally: "I was hoping it would help with my milk supply since I had such an issue with my first, but it has not."
Preparation and Handling. Participants had notable concerns about the preparation and handling of placentas (infection and contamination with other placentas): "I was concerned about potential risks for both physical and mental health due to lack of care or unsanitary conditions while preparing the placenta." However, for some participants, these risks were mitigated by proper training/trust in encapsulation providers: "I wasn't concerned about [unsafe preparation or infection] personally as I trusted the person who was doing the preparation for me and know she is very experienced with this and uses safe practices."
Interaction With the Health Care System. Some participants expressed concerns about the handling of placentas in hospitals. For example, one noted, "I might have been concerned about placentophagy if I had birthed in a hospital setting where I would not have close oversight to the placenta's handling."
Friends as Resources of Information. In the online discussions, participants highlighted that they most commonly consulted friends to learn more about the benefits and risks of placentophagy. This was emphasized when one participant commented, "I would ask friends about their experience. I would do Google searches and I would value the experience of others over research."
Discussion
Based on a literature search of PubMed and MEDLINE as described herein, to date, our study is the largest mixed methods study in which researchers examined women's attitudes about placentophagy. Our study garnered much interest, and we had more than 5,000 clicks to access the survey within 1 month. As a result, we achieved the largest survey sample of women who practiced placentophagy to date. Our results can be used by health care providers to better understand placentophagy from the perspectives of patients to help guide counseling. The desire to prevent postpartum depression was a common motivating factor among respondents, along with the desire for improved lactation, hormone Other (please specify) 67 6.5
Note. Data analysis was confined to participants who answered this question.
Understanding Placentophagy balance, and a supplemental source of nutrients. Notable concerns included infection/bacterial contamination and preparation/handling; however, many respondents indicated that they trusted their encapsulation providers.
In an earlier study, greater income and levels of education were predictors of the use of complementary and alternative medicine during pregnancy (Kalder, Knoblauch, Hrgovic, & Munstedt, 2011) . Of interest, our respondents with less education were more likely to consume their placentas. Our findings also differ from those of Schuette et al. (2017) , who found education and household income were positive predictors of placentophagy. This may be related to differences in population sampling. We sampled online parenting forums, which allowed us to reach a broader population, whereas Schuette et al. (2017) analyzed a predominantly White, high-income sample in Chicago.
Consistent with the results of Selander et al. (2013) , improved mood was the most commonly cited benefit. However, in contrast to Selander et al., we more clearly differentiated the perceived benefits that were most motivational. For example, although improved lactation was commonly cited, our online discussion group participants were more motivated by potential benefits for mood/energy. Consistent with previous research findings (Selander et al., 2013) , complications experienced during pregnancy decreased the likelihood of placentophagy. This may be because placentas were sent to pathology for analysis when complications arose, making them unavailable for consumption.
A significant number of women use complementary and alternative medicine during pregnancy because they believe these are safer alternatives to pharmaceutical drugs and align with their beliefs about holistic health care (Hall, Griffiths, & McKenna, 2011) . In our study, many respondents cited an interest in alternative and/or natural health practices as their reason for engaging in placentophagy. Because some women are reluctant to use pharmacologic therapy to treat postpartum depression (Dennis & Chung-Lee, 2006) , they may resort to placentophagy as an alternative.
Respondents in our study perceived restoration of hormones as the key component to aid in the postpartum transition, prevent postpartum depression, increase energy, and improve mood. The role of B vitamins found in human placenta to prevent postpartum depression (Beacock, 2012) was not a motivating factor mentioned by respondents in our study. The efficacy of hormone treatment (specifically estrogen) for postpartum depression is unclear, and, in fact, progesterone may negatively affect maternal mood (Dennis, Ross, & Herxheimer, 2008) . In a recent study, Young et al. (2017b) found no overall significant difference in symptoms of depression between women who took encapsulated placenta supplements and those who took placebo. However, a decrease in symptoms of depression in the placenta consumption group during the first week postpartum suggested there may be timedependent (and dose-dependent) benefits based on hormonal changes (Young et al., 2017b) . As such, it is uncertain whether hormone therapy or encapsulated placenta are useful to treat postpartum depression (Farr et al., 2017; Young et al., 2017b; Young, Gryder, Zava, et al., 2016) .
Similar to our findings, unpleasant taste/smell was the most common response in the study by Selander et al. (2013) as to why respondents did not want to cosume their placentas. In that study, risk of infection was not mentioned but was commonly reported by respondents in our study. This may be explained, in part, by the release of the Centers for Disease Control and Prevention's case report that showed GBS in encapsulated placenta (Buser et al., 2017) , which coincided with the distribution of our survey. Unlike food handlers, placenta encapsulators are unregulated in North America. It is unclear if common placenta preparation processes eliminate the risk of potential pathogens. In light of these recent concerns, we noted a desire among respondents for research on the safety of placentophagy and placenta preparation.
It is well-known and confirmed in our findings that during pregnancy women explore various resources, including scientific literature, physicians, midwives, Web sites, and family and friends to gather information on maternal health (Huberty, Dinkel, Beets, & Coleman, 2013; Lagan, Sinclair, & Kernohan, 2010) . However, the results of a recent study demonstrated that although patients are often reassured by online sources, clinicians remain more skeptical (Wang, Ashvetiya, Quaye, Parakh, & Martin, 2018) . When the views of patients and clinicians are incongruent, as is common in the case Targeted education and development of hospital polices with regard to placentophagy are needed to improve woman-centered care in health care settings.
Stanley, C., Baillargeon, A., and Selk, A. 9 (2, 3, 4, 5, 6, 7, 8, 11, 14) Improved Mood/Mood Stability 7 (4, 5, 6, 7, 8, 10, 11) 10 (2, 4, 5, 6, 7, 8, 9, 10, 11, 14) Hormonal Restoration 7 (2, 3, 4, 5, 10, 11, 12) 9 (2, 3, 4, 6, 7, 8, 10, 11, 14) Increased Iron Levels/Decreased Anemia 8 (2, 3, 4, 6, 7, 8, 11, 14) Source of Nutrients 8 (1, 3, 4, 5, 7, 9, 11, 12) Uterus Returns to Normal Size Faster/Faster Healing 5 (2,7, 9, 10, 11)
Increased Energy

Improved Lactation
Decreased Length of Bleeding 4 (2, 7, 9, 11) Prevent Postpartum Hemorrhage 3 (4, 11, 14)
Decrease Stress 2 (2, 9)
Improved Bonding With Baby 2 (2, 9)
Decreased Anxiety 1 (7)
Weight Loss 1 (10) 
Understanding Placentophagy of placentophagy, this can strain patient-clinician relationships. In addition, the use of complementary and alternative medicines by women during pregnancy has been shown to be influenced primarily by nonprofessional sources, including their own previous use, and recommendations by family and friends (Frawley et al., 2014; Pallivalappila et al., 2014) .
Finally, our respondents reported that hospitals refused to allow them to take their placentas home, which upset them because they felt their placentas were their property and taking them was their right. Perceived patient safety during women's birthing experiences has been shown to be influenced by organizational and interpersonal interactions (Lyndon, Malana, Hedli, Sherman, & Lee, 2018) . More awareness of placentophagy can help influence hospital policy and support patient autonomy.
Limitations
Our study has a few limitations. First, all participants were required to have Internet access and social media involvement, which may have led to selection bias. We used a convenience sampling method because we were limited to mother/ parenting groups that would allow our post and presumably those who took an interest in our study. Thus, our sample likely produced an overestimate of the number of women who consume their placentas in Canada and the United States. However, this was beneficial because it allowed us to more thoroughly understand the beliefs of these women while still accurately representing the views of women who do not engage in placentophagy, with a significant number of nonconsuming participants as well (n ¼ 746, 68.7%). Finally, our study was not designed to correlate maternal complications (e.g., postpartum depression, postpartum hemorrhage) to placentophagy.
Conclusion
Our findings present a comprehensive picture of women's beliefs and motivations about placentophagy. As this practice becomes more popular, the list of purported benefits grows. With this large sample of survey respondents and the addition of the online discussions, we were able to more accurately elucidate which benefits and risks are most important to women and to identify the key rationales behind such beliefs. With this study, we provide a foundation to direct future research, develop policy, and improve 1, 2, 3, 4, 6, 7, 8, 10, 11, 12, 14) Books 4 (1, 3, 11, 12)
News Story 1 (3) 5 (4, 5, 7, 11, 14) Web Sites, Google Searches 5 (2, 5, 6, 10, 11)
Midwife
Pregnancy and Parenting Online Message Boards 2 (4, 7)
Social Media 1 (7)
Childbirth Educator Stanley, C., Baillargeon, A., and Selk, A.
woman-centered care. In light of recent concerns about placenta preparation/handling and infection (Buser et al., 2017) , it is imperative to develop standards for preparation and regulations to ensure consistency and safety. Furthermore, by including participants who did not engage in placentophagy, we were better able to identify barriers to the practice. Such barriers were particularly evident in hospital settings (unwillingness to discuss with providers, hospital policy), which suggests a gap in patient-provider communication. Because nurses and other maternity care providers have an obligation to facilitate informed decision making among patients, they may use the information from our study to better inform themselves about placentophagy and to more confidently provide patient education and woman-centered care.
